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ABSTRACT 


Onion (Allium cepa L.) is a well-known traditional nutraceutical and medicinal plant that is cultivated and used around the world. The present study was performed to 
evaluate the efficacy of different extracts of onion bulb on antifungal activity. The extracts were prepared with aqueous, ethanol, chloroform and petroleum ether and 
subjected for preliminary phytochemical and antifungal activity. Antifungal activity was assessed by the paper disc agar diffusion method. The results of the 
antifungal activity showed that the onion exhibited significant fungal growth inhibition in its aqueous and ethanolic extraction. Onion is most effective in its 
chloroform extract while its effectiveness is least in petroleum ether extract. Screening of antimicrobial activity performed on A. cepa bulb extracts shows that they are 
endowed with potentially exploitable antifungal activity. These results showed that onion bulb can be a source of compounds that can serve as templates for future 
fungicides against Aspergillus niger, Aspergillus, fumigatus, Candida albicans and Aspergillus flavus. Hence, bulb extracts of A. cepa could be used as an easy 
accessible source of antifungal agent making it one of the potent therapeutic phytomedicines. 
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1. INTRODUCTION: 

Onion (Allium cepa L.) is a multipurpose food plant that is used as traditional 
Indian spices. It has great health significance and is consumed for its putative 
nutritional and health benefits for centuries (Rose ef al., 2005). Traditionally, 
onions and plants belonging to the A//ium genus and Allium is the largest and 
important representative genus of the family Liliaceae which have been used as 
an herbal remedy for a wide range of ailments, due to their association with many 
pharmacological effects (Yin & Cheng, 1998; Rose et al., 2005). Biological 
effects attributed to onions have been commonly ascribed to the volatile sulfur- 
containing compounds, such as thiosulfinates, mainly responsible for the charac- 
teristic taste, aroma and lachrymatory effects (Lanzotti, 2006). However, these 
volatile products are highly unstable and recently attention has been focused on 
the effects of phenolic compounds, such as flavonoids, which are more stable 
(loku et al., 2001). Onion is known for being a good natural source of flavonoids 
mainly represented by the flavonols - quercetin and kaempferol, which are pres- 
ent as their glycosides (Fossen et al., 1998). 


In recent years, many publications have reported evidence of beneficial health 
effects attributed to flavonoids including antiallergenic, antiinflammatory, 
cardioprotective, vasodilatory, anticarcenogenic and antioxidant properties 
(Shon et al., 2004). Several epidemiological studies have also associated the con- 
sumption of flavonoids with a reduction of the risk of chronic diseases including, 
cancer, diabetes and coronary heart problems (Hirvonen ef al., 2001; Kosmider 
& Osiecka, 2004). The antibacterial and antifungal properties reported to be pos- 
sessed by flavanoids has increased the interest of the food industry in these natu- 
ral compounds as components to improve food stability against microbiological 
spoiling agents (Taguri et al., 2004; Sofia et al., 2007). Protection of food from 
pathogens and spoilage organisms has been traditionally achieved by chemical 
methods, but during recent years there has been an increase in consumer interest 
in developing foods which contain a low level or are free of chemical preserva- 
tives (Viuda-Martos et al., 2008). The emergence of pathogens which are resis- 
tant to classical preservatives has also created an urgent necessity to find alterna- 
tive antimicrobial agents (Xu & Lee, 2001). In consequence, the food industry is 
interested in developing natural components for the total or partial replacement 
of synthetic antimicrobials (Grohs & Kunz, 2000). 


Onions can be considered as a good source of natural additives to retard food dete- 
rioration (Navas et al., 2006). However, the application of thiosulfinates and vola- 
tile compounds for food preservation is limited due to their strong flavour and bio- 
chemical instability (Benkeblia, 2004). These properties focus attention on the 
more stable flavonoids as additives to enhance food shelf-life by inhibiting 
microbial spoiling and oxidative deterioration, due to their antimicrobial and anti- 
oxidant properties (Ramos et al., 2006; Naz et al., 2008). Therefore, this study 
intended to investigate the antifungal activity of onion bulb extract on selected 
fungi, to explore the preliminary phyto-chemical analysis, and to find the anti- 
bacterial properties of bulb extracts of A. cepa which are responsible for its phar- 
macological properties. 


2. MATERIALS AND METHODS 

2.1. Microorganisms: 

Antifungal activities of aqueous, ethanol, chloroform and petroleum ether 
extracts of A. cepa were studied. Ketoconazole was used as standard drug. The 
microorganisms, maintained on Nutrient Agar (Merck, India), were supplied by 


the Laboratory of Mycopathology and Microbial Technology, Department of Bot- 
any, Banaras Hindu University, Varanasi. Four species of fungi, Aspergillus 
niger, Aspergillus fumigatus, Candida albicans and Aspergillus flavus were used 
in this study. 


2.2. Collection and identification of plant material: 

The plant material (onion) was selected for the investigation. Fresh onions were 
procured from the local market in Singramau, Jaunpur, Uttar Pradesh. The 
voucher specimens of the plants were authenticated by National Botanical 
Research Institute (NBRI), Lucknow, Uttar Pradesh and were sorted for unifor- 
mity and absence of defects and stored at 4°C prior to analysis. 


2.3. Extract preparation of plant material: 

2.3.1. Aqueous extract: 

Fresh onion bulbs were peeled off their outer layer and | kg of onion bulbs was 
washed thoroughly with distilled water and then the bulb was cut into pieces and 
was made into a crude paste. This paste was soaked in | litre of sterile distilled 
water for 24 hours at 4°C and it was then filtered thrice using a sterile muslin 
cloth. The filtrate was poured into a beaker and concentrated on a water bath at 
100°C to obtain semi-solid residue and aqueous extract was weighed and this 
was immediately subjected to antifungal analysis using standard method. 


2.3.2. Ethanolic extract: 

After cleaning 1kg of onion bulbs as described earlier they were made into a 
paste which was soaked in 500 ml of ethanol for 15 days at room temperature 
then it was filtered using sterile muslin cloth and the filtrate was poured into a 
beaker and concentrated on a water bath at 70-80°C to obtain semi-solid residue. 
The weight of the yield was noted and this was subjected to antifungal analysis. 


2.3.3. Chloroform extract: 

After making a paste of 1kg onion bulbs as described earlier, they were sepa- 
rately soaked 1n 300 ml of chloroform for a week at room temperature. It was then 
filtered using sterile muslin cloth and the filtrate was concentrated in a beaker at 
60-62°C to obtain semi-solid residue. This was weighed and subjected to 
antifungal analysis. 


2.3.4. Petroleum ether extract: 

Following the earlier procedure, onion bulbs were prepared and soaked in 200 ml 
of petroleum ether for 15 days at room temperature. Then it was filtered and the 
filtrate was concentrated at 40-60°C. The extract was weighed and subjected to 
antifungal analysis. 


2.4. Determination of antifungal activity: 

The disc diffusion method was used (Gillespia, 2002) to evaluate the antifungal 
activity against Aspergillus niger, Aspergillus fumigatus, Candida albicans and 
Aspergillus flavus. The sterilized (autoclaved at 120°C for 30 minutes) medium 
was inoculated with the suspension of various microorganisms and poured into 
petridishes to give a depth of 5mm. Various extracts of A. cepa such as aqueous, 
ethanolic, chloroform and petroleum ether were prepared separately and concen- 
tration of each extract was maintained at 100ug/ml. Sterile disc (made from 
Whatman filter paper-41 was sterilized in UV lamp) dipped in specified concen- 
tration of the extracts and standard (ketoconazol, 50ug/ml). The impregnated 
discs are allowed to dry and dried discs were placed on the surface of agar plates. 
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A disc dipped in solution of different concentrations of A. cepa extracts and stan- 
dard were placed on the surface of agar plates. The plates were left for lhour at 
room temperature and incubated at 37°C for 24 hours. The diameter of zone of 
inhibition of extracts and standards were measured. All tests were performed in 
duplicate and antifungal activity was expressed as the mean diameter of inhibi- 
tion zones (mm) produced by the formulated bulb extracts of A. cepa. 


3. RESULTS AND DISCUSSION: 

In recent years, a remarkable increase has been reported in the incidence of dif- 
ferent mycoses due to aggressive cancer chemotherapy, widespread use of broad 
spectrum antibiotics, increasing number of immunosuppressive diseases and 
highly effective immunosupressants for organ transplantation (Anaissie ef al., 
2003). Because of huge similarities between fungal and mammalian cells, there 
is a limited selective target for designing new antifungal formulations (Barrett, 
2002). There is thus an urgent need for a new antifungal agent with new modes of 
action, broad fungicidal spectrum and fewer dose-limited side effects (Graybill, 
1996). It has been reported that onion exerts a marked antifungal activity against 
both yeasts and mycelia fungi including dermatophytes (Barrett, 2002). To 
investigate, how different extracts of A. cepa act towards the important fungi, 
Aspergillus niger, Aspergillus fumigatus, Candida albicans and Aspergillus 
flavus were selected for the present study. Antifungal activities of aqueous, 
ethanolic, chloroform and petroleum ether extracts were shown (Table 1). The 
results reveal that the bulb of the onion has potential antifungal properties. The 
chloroform extract of onion showed highest zone of inhibition with Aspergillus 
niger, Aspergillus fumigatus and Candida albicans but less in case of Aspergillus 
flavus. Petroleum ether extract of onion exerted least inhibition on Aspergillus 
niger, Aspergillus fumigatus, Candida albicans and Aspergillus flavus. Aqueous 
and ethanolic extracts of onion showed significant inhibitory effects against 
Aspergillus niger, Aspergillus fumigatus, Candida albicans and Aspergillus 
flavus. Finally, it is concluded that the onion exhibited significant fungal growth 
inhibition in its aqueous and ethanolic extraction. Onion is most effective in its 
chloroform extract while its effectiveness is least in petroleum ether extract. 


Table 1: Antifungal activity of bulb extracts of A. cepa on selected fungi 


Ethanolic | Chloroform | Petroleum 
extract extract ether extract 


Aqueous 
extract 


Name of | 


the fungi 





| Standard 






































Aspergillus | 35.15 | 21408 | 2341.1 2841.4 1240.7 
niger 
Aspergillus | 5115 | 2940.7 | 2240.8 Bilge 11+0.8 
fumigatus 
Candida | 37415 | 2140.7 | 2140.7 3941.5 13£0.6 
albicans 
Aspergillus | 5.15 | 73499 | 2341.3 2441.1 1440.7 
flavus 

















(The values are diameter of zone of inhibition inmm at 1 00ug/ml concentration. ) 


Regardless of antifungal activity of onion, it has been shown that crude extracts 
of onion may have potent antifungal and antibacterial properties (Elnima eg al., 
1983). Phenolic compounds such as quercetin and kaempferol present in onion 
may contribute to this activity (Rauha ef al., 2000). In the present study also 
onion-induced dose-dependent fungal growth inhibition may be attributed to the 
presence of phenols and secondary metabolites. In accordance to these findings, 
reports by Skerget et al. (2005) can be quoted which recorded that the ethanol and 
acetone extracts of red onion's skin and edible part possess antifungal activity 
against A. niger, T. viride and P. cyclopyum. Moreover, it has been already 
reported that alliicin, thiosulfonates and other compounds of onion exhibit 
fungistatic activities against A. niger, Rhodotorula nigricans, Penicillium 
italicum, Penicillium cyclopium, A. flavus, Cladosporium macrocarpum, A. 
fumigatus, A. alutaceus, A. terreus and Penicillium chryogenum (Harris et al., 
2001). Finally, the onion-induced differential antifungal activities of A. cepa 
may be due to the presence of phenolic constituents recorded in the present study 
and it may also be due to the presence of other compounds such as allicin, 
thiosulfonates, etc (Harris et al., 2001). 


4. CONCLUSION: 

In conclusion, the screening of antifungal activity performed on A. cepa bulb 
extracts, which is traditionally used as herbs, shows that they are endowed with 
potentially exploitable antifungal activity. Phytochemical constituents and total 
phenolic contents (quercetin and kaempferol) present in the onion could have 
contributed for the efficient inhibition of fungal growth. Hence, bulb extracts of 
A. cepa could be used as an easy accessible source of natural antifungal agent and 
therefore, onion bulb can be used as one of the effective therapeutic 
phytomedicines. However, additional purifications of the active compounds and 
in vivo evaluation of antioxidant and antifungal agents along with toxicity stud- 
ies of the extracts from A. cepa are suggested for further studies. 
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